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In the pieparation of an address of this kind, one could not go 
into the work without doing themselves a certain amount of 
good in the preparation of it. He would strongly advise the 
younger members to take part in the discussions of the Asso- 
ciation. He personally had managed to get into the discussions 
at a tolerably early age, and it would probably be twelve or 
thirteen years ago since he first commenced taking part in the 
discussions. He held that out as an encouragement to the 
younger members. 



50 SPECIAL METHODS OF MACHINE WORK. 

their nuts. The slight undercut which was caused by the action 
of the cutter seemed to give a better cutting tap. 

Alluding to the President's closing remarks, he did not think 
that he had claimed anything for the machine excepting what 
could be borne out at his firm's works. 

As regards cheapness of production, this could be easily proved 
and also as regards accuracy. He might say that he had word 
from America that the Brown & Sharpe Co. were using the Pratt 
& Whitney milling machine, and the President would no doubt 
have the opportunity of seeing the screw milling machines at 
work on his visit to the United States. He (Mr. Liebert) 
claimed that his machine was a far superior machine to the 
Pratt & Whitney, both as regards accuracy and production. 
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Navigation Trustees, for their trouble in making the visit so 
intelligible to them. 

Mr. W. Inoham seconded, and the motion was carried with 
hearty acclamation. 

Mr. Saneb having briefly replied, the company strolled at 
leisure through the town to the station, whence they left for the 
city per the 8-80 train. 
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BKOKMT DIVBLOFMBNTS IN POWSB HAKKBRS. 
Fig. 7. 



Fig. 9. 

The inner half of this ia covered with leather, and this is 
pressed against the plain cast-iron surface of the outer portion 
which is formed in the flywheel. 

The mechaDism for moving the clutch is of special design and 
calls for remark. 

The thrust ring (A) is formed in two halves, which are bolted 
together, so as to embrace a projecting ring on the fly wheel. 
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Fig. 10 shows a typio&l tuunmer of thb class in which the 
piston la attached to the connecting rod, the cylinder being 
foimed in the interior of the tnp. 



Fig. 10. 

Holes will be Been in the side of the tup through which eacli 
end of the cylinder is in turn put into communication with 
the atmosphere. 

It is a more usual arrangement to connect the cylinder directly 
to the connecting rod, the piston having a separate tup attached 
to it. 
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Fig. 11. Fig. 12. 

It will be seen that the distinguiBhing feature of these 
hammers is that the working is effected by the alternate forma- 
tion of vacuum and pressure in the tame tpace. 
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BKOSttT DETKLOPMEHIB D( POVBB HtHMXSS. 




Fig. 26. 

down can easily be filled and cleaned, and occasionally stirred 
up if the graphite sliould settle to the bottom. 

The form of pump nsed will be seen from the Fig. to be of 
extreme simplicity, and, owing to the double valves, to be very 
reliable. 

This labriuator is also very useful when applied to a steam 
hammer. 

POWER. 

The question of the power required to drive is a point of con- 
siderable importance, and must be considered in close relation to 
the work given out by the hammer. 
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ADAPTABILITY OF ELEOTRIOAL DRIVINO. 
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THK TEMPERATURE, ENTROPY DIAGRAM. 
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Fig. 1. 

spoken of as theta-phi (^.<^.) diagram. It should be also noted 
that temperature may be thought of as the equivalent of head in 
water pressure, and is shown so in Fig. 2. Some writers have 
for this reason thought of entropy as a sort of "heat weight," 
but there are difficulties in the adoption of such a view, it is 
therefore preferable to avoid the term until such time as it may 
be possible to speak more definitely concerning the physical 
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THB TBMPBRATUBB, BNTBOPT DIAOBAM. 



or pressure being given one of the co-ordinates will be known. 
It will be noticed that this addition can be made at once from 
the steam tables. Another addition of great value may be 
made to the chart, i.e., plotting lines of constant volume. 
From the steam tables the volumes of a lb. of steam at the 
several temperatures can be found, i.e., steam at 400° Fah. 
occupies a volume of 1-85 cubic ft., whilst at 870° Fah. the 
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Fig. 4. 

volume is 2-59 cubic ft. Now divide the line K M (see Fig. 4) 

, KZ 1-85 ^, „ . 
at Z, 80 that gjv = ^^f ^° ^ is a pomt on the constant 



804 THE TEHPBBATUBE, ENTBOPV DUORUI. 

Figs. 14 and 15 are the respective diagrams. The gain due 
to expansion is very obvious, the efficiency having now increased 
to O'lSSO. The expansion line in Fig. 15 is straight and most 
readily drawn. (See Appendix, Note I., last paragraph.) 
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TBR BGONOmO VALUE OF OAST nUUf. 
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Fig. 8. 

of iron is fairly well known among engineers, its cost is about 
95/- per ton (*« Warner C.B.R. Brand "). 

Fig. 6 is characteristic of the excellent variety of cold blast 
iron, produced by Messrs. The Lilleshall Co., Limited, Priors 
Lee HalL Shifnall, and costs about 105/- per ton. The samples 
E are from this source ('* Lilleshall Cold Blast Brand"). 

Figs. 7, 8 and 9 are from various sources, and represent hot 
blast irons, which are useful for some purposes. 

Fig. 10 is from a very good class of cold blast iron, low in 
silicon. 

Fig. 11 is not a ''Brand Characteristic,'* but is drawn to 
show the variation in analysis between the samples G, supplied 
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THE ECONOMIC VALUE OF OAST IBON. 



•fl% 



3 



u 
o 



I t — ^^^_^^_^_ .^..^^^^^___ 



40- 



30-0 



UJ 

O 

< 

i 20 

u 

O 

oc 
w 

& 



10- ._ 



No 1. 

















~— ' —-—.—_ 


-___i«»-i_C 




























.^^^ 










■ ^<. 


-^s, 










^Mo 






• 




P 






5 




. 


r . 





No. a 



No 3 No 4 Soft No 4 Hiird 

PIG NUMBERS 



No 6 



Fig. 6. 

The careful choice of pig iron for hardening or softening the 
metal is of great importance, and it is also worth pointing out 
that small quantities of very soft iron, say No. 1, and very hard 
varieties between the mottled and white, are nsefal for what the 
author calls J' tempering," that is to say we can have a 
standard fonndry'mixture, tempered by the addition of a small 
quantity of very soft or very hard iron as the case may be ; the 
chill test, which will be described later on, having revealed the 
necessity of attending to this, the tempering forms a very ready 
means of keeping the iron mixture in its normal condition from 
day to day. 
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THE ECONOMIC VALUE OF OAST IRON. 



u 
o 

< 

z 
u 
o 

ec 

ul 

a 



2\ 














1 — 1 










1* 


























_,^--' 


—5— 









4-0% 



5-0% 



u 

o 

< 

zao\ 

bJ 

o 

a; 
hi 

o. 



lO*-. 



^^_^ 


k^-^ 












— 


...Gc^^ 








"""^"■^^ 


-- 


~-^^--^ 


















• 








t — . 


p 




























cc, . 

s 







No 1 



No. a 



No. 3. No. 4 Fy, 

PIQ NUMBERS. 



Fig. 7. 

haematite iron, Phosphorus has been treated in the same 
manner, for similar reasons. 

It is interesting to note the comparative nniformity of the 
Sulphur and Phosphorus in almost all the pigs of the same 
brand, and in some cases the Manganese also : this is of special 
value in changing the number of the pig used in any mixture 
and enables an estimate to be made of the efifeot of altering the 
percentage of the remaining elements and to select other brands, 
as required, possessing a dififerent '< Brand Characteristic.** It 
will be seen that the most variable elements are, graphitic 
Carbon, combined Carbon, and Silicon, and these naturally claim 
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made quite plain, so that there are no radii. The whole surface 
of the hearing is thus effective, and the end thrust is taken by 
the wheel boss. In this country a similar design is now often 
adopted for straight axles. 



Mr. TuBNER briefly responded to the various points raised, 
and the proceedings terminated. 



KTVKTTED JOINTS. 407 

SO the results appeared more satisfactory than the actual condition 
of the metal itself might warrant. 

The various ways of heating rivets was then dealt with, 
together with the advantages and disadvantages of each ; also 
the sizes and shapes of rivet heads for various classes of work. 
He then laid before the meeting his views on the advantages and 
disadvantages of the hand rivetting, pneumatic hammers, and 
pneumatic and hydraulic squeezing machines. 

Mr. Samuel Boswell criticised and explained at leu^th various 
aspects of ri vetting joints, more especially as made for steam 
pressure work, and referred to the history of rivetting from the 
earliest times. 

In the subsequent discussion, the Chairman, Mr. Parry, 
Mr. Walthew, Mr. Fox, and others took part, and ultimately, on 
the motion of the Chairman, a cordial vote of thanks was given 
to Mr. Seaman, to which he briefly responded and the pro- 
ceedings terminated. 
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Annual Report of Council, 

1904. 



The Council have pleasure in presenting the 49th Annual 
Report of Proceedings. 
To the membership roll during the year have been added — 

24 Members, 

andy after taking into account the loss by death, resignation, and 
erasure, the total number of names of members on the roll 
amounts to 680, similar to the previous year, namely : — 

22 Honorary Life Members. 
270 Members. 

238 Members (entitled to Financial Benefit 

according to Rule 7.) 

Total 530 

Upon reference to the Financial Statement, as certified by the 
auditors, it will be seen that the balance standing to the credit 
of the Association, after payment of all accounts due up to the 
dlst December, amounts to £5,514 17s. 3d., as against 
£5,590 2s. lOd., at the close of the preceding year, thus 
showing an excess of expenditure over receipts of £75 5s. 7d. 
on the year's working. 

This expenditure is somewhat unique in the history of 
the Association. It is due principally to the abnormal 
demands arising from Superannuation Claims, Funeral 
Allowances, Printing of papers etc., items not likely to recur in 
future. 

SuPEBANNUATioN FuND. — At the Commencement of the year, 
there were seven superannuitants. Five additional claims 
have been allowed during the year and there have been two 
deaths, so that the number of members receiving superannua- 
tion at the rate of 8/- weekly is ten. 
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Tfie following publications are received periodieally : — 

Cassier's Magazine. 
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Engineering. 

,, Times. 

„ Review. 

Iron and Steel Trades' Review. 
Marine Engineer. 
Mechanical World. 

,, Engineer. 

Page's Weekly. 
Practical Engineer. 
Textile Mercury. 
,, Manufacturer. 

The following donations have been added to the Library : — 

Machine Drawing. T. Jones. By the Author. 

Steam Turbine. R. M. Neilson. ,, 

Mechanical Draught. By the Sturtevant Engineering Co. 
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